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摘  要 
I 
 
摘  要 
聚偏氟乙烯(Polyvinylidene fluoride，PVDF)是目前已知的压电性能 强的聚
合物材料，在能源、生物、传感器等领域有着广泛的应用。PVDF 有 α、β、γ、δ




参数对纤维形貌及其晶相的影响，采用 FT-IR、XRD 技术分析了电纺直写 PVDF







初步实现电纺直写 PVDF 压电纤维与硅微结构的集成应用。制备 PVDF 压力
传感器原理样机，测试结果表明，随着气压的增大，输出信号逐渐增强， 终获



































Due to its strongest piezoelectricity compared with other polymers, 
Polyvinylidene fluoride (PVDF) has been widely utilized in areas of energy, biology 
and sensor. Among the five crystal phases, α、β、γ、δ and ε, the β phase shows the best 
piezoelectric performance. The process of mechanical stretching followed by 
electrical poling is the basic method to the conformation and orientation of β phase. 
Electrohydrodynamic direct-write shows its compelling advantage over the traditional 
electrospinning in producing PVDF nanofibers with high performance. Herein, the 
following issues are studied. 
Pierce method was adopted with the established experimental platform to prepare 
the nanofibers and systematically investigate the effects of electrohydrodynamic 
direct-write parameters on fiber morphology and crystalline. Fourier Transform 
Infrared Spectroscopy (FT-IR) and X-Ray Diffraction (XRD) were used to analyze the 
crystal structures of PVDF nanofibers fabricated by electrohydrodynamic eirect-write. 
Additionally, the Gregorio equation was utilized to comparatively analyze the β phase 
content in electrospun membranes. It is found that the feeding flow rate affects the 
fabric morphology most, and the motion speed of the collector plays important role in 
the conformation of β phase, while other factors has less influences. 
A home-made dynamic air pressure testing system was used to test the 
piezoelectric performances of PVDF nanofibers fabricated under different parameters 
with PDMS as substrates. Experimental results indicate that output voltage increases 
with the increment of the pressure. The applied voltage and the working distance 
during electrohydrodynamic direct-write affect the piezoelectric performance most 
while the feeding flow rate and the motion of the collector have less influence. 
Combining the measurement of β phase content, conclusion can be made that the 
electric field plays key role in the poling of fibers, while the mechanical stretching 
caused by the collector is the important factor to induce the β phase.  
The integrating application of electrohydrodynamic direct-write PVDF nanofibers 
with micro silicon structure has been preliminarilly realized. The prototype of the 
PVDF fiber sensor was fabricated. The test result shows that with increasing the 
pressure, the output signal gradually increases. The prototype has the sensitivity of 
2214.4mV/Mpa, with a optimum linearity of 2.8% 
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